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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize oscillation 
frequency in absorption line of a specified substance and 
realize a light source which is a reference in a band of a 
specified value by using ethylene or its isotope as 
reference gas. 

SOLUTION: A frequency stabilizing optical source 
stabilizes optical frequency output of a semiconductor 
laser 1 by transmitting laser beam output from the 
semiconductor laser 1 through an absorption cell 4 with 
reference gas scaled and driving and controlling the 
semiconductor laser 1 based on the output. Ethylene 
C2H4 or isotope thereof it used for reference gas. 
Thereby, a light source which is a reference in a band of 
1570 to 1650 nm of wavelength division multiple(WDM) 
optical fiber communication can be realized. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The frequency stabilization light source characterized by using ethylene C2H4 or the 
isotope of those as said reference gas in the frequency stabilization light source which stabilizes 
the optical frequency output of semiconductor laser by making the absorption cell with which 
reference gas was enclosed in the laser beam outputted from semiconductor laser penetrate, 
and carrying out drive control of said semiconductor laser based on the output 
[Claim 2] The frequency stabilization light source according to claim 1 characterized by using 
heavy water HDO or its isotope as said reference gas. 

[Claim 3] The optical multiplexing machine which multiplexs the output of the frequency 
stabilization light source according to claim 1 or 2 and the source of an optical frequency good 
light variation, The photodetector which detects the output of this optical multiplexing machine, 
and the oscillator which outputs the stable known frequency, The frequency error detector 
which has the frequency comparator which compares the output frequency of said 
photodetector with the output frequency of said oscillator, It has the control circuit which 
controls the output frequency of the source of an optical frequency good light variation so that 
the delta frequency of the output of said source of an optical frequency good light variation and 
the output of said optical frequency stabilization light source becomes fixed from the output of 
this frequency error detector. The optical frequency criteria light source which is on extension of 
the reference grid of wave-length multiple telecommunication about the oscillation frequency of 
output light, and is characterized by constituting so that optical frequency can be decided by 
1MHz order. 

[Claim 4] Said reference grid is the optical frequency criteria light source according to claim 3 
characterized by being fanc**25xn (GHz) (however, integer in which fane contains the support 
frequency of 193100GHz in, and n contains 0). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the frequency criteria of 1 570-1 650nm 
wavelength band especially about the optical frequency criteria light source (it is also called the 
frequency stabilization light source) used in wavelength multiplexing (WDM:Wavelength Division 
Multiplexing) optic fiber communication. 
[0002] 

[Description of the Prior Art] As the optical frequency criteria light source near [ conventional ] 
the wavelength of 1.55 micrometers, the light source which stabilized the oscillation frequency is 
in the absorption line of the specific matter (Kr t C2H2, HCN). However, the frequency of the light 
source stabilized with such a configuration was restricted by the physical property of the 
absorbing material, and had only the absorption line to 1560nm by the conventional matter. 
[0003] In recent years, development of wavelength division multiplexing (WDM) is advanced to 
optic fiber communication, and the system which proofreads wavelength with the above- 
mentioned absorbing material is developed. Moreover, in order for development of the formation 
of long wavelength of optical fiber amplifier to also progress and to make transmission capacity 
increase further, the above-mentioned WDM communication link is going to be expanded even 
for the 1570-1 61 5nm band. 

[0004] Although the frequency criteria which were in that wavelength band are also needed with 
expansion of this wavelength range, the practical thing is not developed the place which is 
former. 
[0005] 

[Problem(s) to be Sofved by the Invention] By the way, the primary standard in which it is used 
for the conventional light source and deals had the technical problem that there was no 
absorption line stable only by 1565nm, and it could not become frequency criteria when long 
wavelength-ization of a WDM communication link progresses. 

[0006] By solving such a technical problem and choosing the specific matter which covers a 
1 570-1 650nm wavelength band, the purpose of this invention is stabilizing an oscillation 
frequency to the absorption line of this matter, and is to realize the frequency stabilization light 
source which serves as criteria in a 1 570-1 650nm band. 
[0007] 

[Means for Solving the Problem] In order to attain such a purpose, in invention of claim 1, it is 
characterized by using ethylene C2H4 or the isotope of those as said reference gas in the 
frequency stabilization light source which stabilizes the optical frequency output of 
semiconductor laser by making the absorption cell with which reference gas was enclosed in the 
laser beam outputted from semiconductor laser penetrate, and carrying out drive control of said 
semiconductor laser based on the output Thereby, the light source which serves as criteria in 
1 570-1 650nm band of WDM optic fiber communication is realizable. 

[0008] In addition, heavy water HDO or its isotope can also be used as reference gas like claim 
2. 

[0009] Moreover, the optical multiplexing machine which multiplexs the output of the frequency 
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stabilization light source according to claim 1 or 2 and the source of an optical frequency good 
light variation in invention of claim 3. The photodetector which detects the output of this optical 
multiplexing machine, and the oscillator which outputs the stable known frequency. The 
frequency error detector which has the frequency comparator which compares the output 
frequency of said photodetector with the output frequency of said oscillator, It has the control 
circuit which controls the output frequency of the source of an optical frequency good light 
variation so that the delta frequency of the output of said source of an optical frequency good 
light variation and the output of said optical frequency stabilization light source becomes fixed 
from the output of this frequency error detector. It is on extension of the reference grid of 
wave-length multiple telecommunication about the oscillation frequency of output light, and is 
characterized by constituting so that optical frequency can be decided by 1MHz order. In 
addition, a reference grid is fanc**25xn (GHz) (however, integer in which fane contains the 
support frequency of 193100GHz in, and n contains 0) like claim 4. 

[0010] The optical beat frequency of the optical frequency stabilization light source and the 
source of an optical frequency good light variation which stabilized the oscillation frequency to 
the specific absorption line of C2H4 or DHO gas according to such a configuration is detected, 
and the oscillation frequency of the source of an optical frequency good light variation can be 
controlled so that the detected frequency turns into a fixed frequency, and the criteria light 
source of the optical frequency which was in agreement with the reference grid determined in 
ITU-T can be realized. 
[0011] 

[Embodiment of the Invention] This invention is explained in detail using a drawing below. 
Drawing 1 is the block diagram showing one example of the frequency stabilization light source 
concerning this invention. 

[0012] In drawing, the beam splitter to which in 1 semiconductor laser and 2 branch a 
polarization preservation fiber to the optical output and absorption cell 4 to the exterior, and 3 
branches light, the photodetector 6 with which 5 detects input control power and the beam 
splitter which distributes light to an absorption cell 4, and 7 are photo detectors which detect the 
light which penetrated the absorption cell. 

[0013] A criteria oscillator for the I-V converter from which 8 and 9 change the output of said 
photodetector into an electrical signal, respectively, the divider to which 10 computes the ratio 
of the signal of I-V converters 8 and 9. and 1 1 to modulate a filter, and for 1 2 modulate the 
frequency of semiconductor laser, and 13 are synchronous detectors which detect change of the 
light which penetrated the absorption cell 4 synchronizing with the frequency of an oscillator. 
[0014] It is the isolator with which a control circuit for 14 to control semiconductor laser 1 and 
15 oppress the drive circuit of semiconductor laser 1, and the polarization preservation fiber for 
[ 16 ] an external output in the thermal control circuit of semiconductor laser 1, and 17 based on 
the deflection signal outputted from the synchronous detector 13, and 18 oppresses the return 
light from the outside. 

[0015] The actuation in such a configuration is explained below. After the laser beam outputted 
from semiconductor laser 1 penetrates beam splitters 3 and 5, it is led to an absorption cell 4. 
Predetermined reference gas is enclosed with the absorption cell, and the optical output suitable 
for the transparency property is detected by the photodetector 7. 

[0016] Moreover, in a photodetector 6, the change on the strength [ optical ] accompanying the 
modulation of semiconductor laser 1 is measured. By calculating both ratio by the divider 10, the 
standardized output which removed the effect of a change on the strength of semiconductor 
laser 1 is obtained. 

[0017] Semiconductor laser 1 is modulated near the bottom of the absorption line synchronizing 
with the frequency of an oscillator 12. The output of the previous divider 10 is detected with the 
frequency of an oscillator 12 in the synchronous-detection circuit 13. This output corresponds 
to a deflection signal from the bottom of the absorption line. This signal is inputted into a control 
circuit 14, by flows of control, such as PID control, feedback control is carried out to 
semiconductor laser 1 in the laser drive circuit 15, and an optical frequency output is stabilized 
to the bottom of the absorption line. 
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[0018] In this invention, the criteria light source of the wavelength range of 1 570-1 650nm is 
realizable by using C2H4 or DHO as reference gas. 

[0019] Drawing 2 is other example block diagrams of this invention. In drawing, the optical 
frequency stabilization light source to which 31 stabilized the source of an optical frequency 
good light variation to the absorption line of gas, and 32 stabilized the oscillation frequency, and 
33 are optical couplers which branch the output of the source 31 of an optical frequency good 
light variation. The light which branched with the optical coupler 33 is outputted outside. 
[0020] 34 is 2nd optical coupler which multiplexs the output of the optical frequency stabilization 
light source 32, and the output of the optical coupler 33. The photodetector with which 35 
detects the output of the optical coupler 34, the band pass filter which makes only the signal 
which needs 36 penetrate, and 37 are amplifier and an oscillator which outputs the known 
frequency stabilized by 38. 39 is a frequency comparator which compares the output frequency 
of amplifier 37 with the output frequency of an oscillator 38. 

[0021] 40 is a frequency error detector which consists of a band pass filter 36, amplifier 37. an 
oscillator 38, and a frequency comparator 39. 41 is a control circuit which controls the output 
frequency of the source 31 of an optical frequency good light variation so that the output 
frequency of a photodetector 35 becomes fixed from the output of the frequency error detector 
40. 

[0022] However, ****** [ a band pass filter 36 and an amplifier 37 may not necessarily be 
required, and / the location of a band pass filter 36 ] between an amplifier 37 and the frequency 
comparator 39. 

[0023] In such a configuration, the light outputted from the source 31 of an optical frequency 
good light variation penetrates the optical coupler 33, and is outputted outside. Incidence of the 
light which branched with the optical coupler 33, and the light outputted from the optical 
frequency stabilization light source 32 is carried out to the 2nd optical coupler 34, and it is 
multiplexed. 

[0024] Incidence of the light outputted from the optical coupler 34 is carried out to a 
photodetector 35, and it is changed into an electrical signal. From a photodetector 35, the signal 
containing a frequency equal to delta-frequency Fsr=Fs~Fr of the frequency Fs of the output of 
the source 31 of an optical frequency good light variation and the frequency Fr of the output of 
the optical frequency stabilization light source 32 is outputted. 

[0025] Drawing 3 is drawing for explaining actuation. Here, the difference of Fr and these two 
frequencies is set [ reference frequency ] to F0r= F0-Fr for the frequency of the output of F0 
and the optical frequency stabilization light source 32. A band pass filter 36 makes only the 
signal of the frequency Fsr equal to the delta frequency of the output light of the two light 
sources penetrate from the output signal of a photodetector 35. An amplifier 37 amplifies the 
output of a band pass filter 36, and outputs it to the frequency comparator 39. 
[0026] An oscillator 38 outputs stable known frequency FOr. The frequency comparator 39 
outputs the signal which compared the output frequency Fsr of a band pass filter 36 with output 
frequency FOr of an oscillator 38, and is proportional to a frequency error. The output of the 
frequency comparator 39 is inputted into a control circuit 41, and the output of a control circuit 
41 is inputted into the source 1 of an optical frequency good light variation. 
[0027] From the output of the frequency error detector 40, a control circuit 41 controls the 
output frequency of the source 31 of an optical frequency good light variation so that output 
frequency FOr of the output frequency Fsr of a photodetector 35 and an oscillator 38 becomes 
equal. Thereby, the output frequency Fs of the source 31 of an optical frequency good light 
variation is controlled equally to reference frequency F0, and the light of the stable reference 
frequency F0 is outputted outside. 

[0028] Here, the output of the source of an optical frequency good light variation can be 
stabilized to the optical frequency value which was in agreement with the grid for WDM of ITU-T 
in the wavelength field expanded to 1 570-1 650nm by choosing and stabilizing the specific 
absorption line of C2H4 or DHO gas as optical frequency criteria of the optical frequency 
stabilization light source. 
[0029] 
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[Effect of the Invention] As explained above, according to this invention, there is the following 
effectiveness. 

1) The light source which serves as criteria in 1 570-1 650nm band of WDM optic fiber 
communication is realizable by choosing the specific absorption line of C2H4 or DHO gas as a 
primary standard. 

[0030] 2) Moreover, detect the above, C2H4, or the optical beat frequency of the optical 
frequency stabilization light source and the source of an optical frequency good light variation 
that stabilized the oscillation frequency to the specific absorption line of DHO gas, and since the 
oscillation frequency of the source of an optical frequency good light variation is controllable so 
that the detected frequency turns into a fixed frequency, the criteria light source of the optical 
frequency which was in agreement with the reference grid determined in ITU-T is realizable. 



[Translation done.] 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_eije 



2007/10/23 



JP,2000-357840,A [TECHNICAL FIELD] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the frequency criteria of 1 570-1 650nm 
wavelength band especially about the optical frequency criteria light source (it is also called the 
frequency stabilization light source) used in wavelength multiplexing (WDMrWavelength Division 
Multiplexing) optic fiber communication. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the frequency stabilization light 
source concerning this invention. 

[Dr awing 2 ] It is the block diagram showing other examples of this invention. 

[Drawing 3] It is drawing for explaining actuation of the frequency control of the light source. 

[Description of Notations] 

1 Semiconductor Laser 

2 Polarization Preservation Fiber 

3 Five Beam splitter 

4 Absorption Cell 

6 Seven Photodetector 
8 Nine I~V converter 

10 Divider 

11 Filter 

12 Oscillator 

13 Synchronous-Detection Circuit 

14 Control Circuit 

15 Laser Drive Circuit 

16 Thermal Control Circuit 

17 Polarization Preservation Fiber 

18 Isolator 

31 Source of Frequency Good Light Variation 

32 Optical Frequency Stabilization Light Source 

33 34 Optical coupler 

35 Photodetector 

36 43 Band pass filter 

37 Amplifier 

38 Oscillator 

39 Frequency Comparator 

40 Frequency Error Detector 

41 Control Circuit 
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DRAWINGS 



[Drawing 3] 
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[ Drawing 1] 
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[ Drawing 2] 
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